Current standards of practice in the management of patients with vestibular hypofunction include the use of specific vestibular exercises. Numerous randomized clinical trials have demonstrated the effectiveness of these exercises in reducing symptoms, improving postural and gaze stability, and in enhancing the patient's quality of life. However, as with all treatments, vestibular rehabilitation is beneficial only when appropriately used. This chapter will identify key factors to be considered in order to obtain optimal rehabilitation outcomes in these patients.
Throughout this chapter, questions will be posed that relate to parts 1 through 3 of Case 8-1 and to important concepts in vestibular rehabilitation.
IS THIS PATIENT A CANDIDATE FOR VESTIBULAR REHABILITATION?
Numerous randomized trials have demonstrated that vestibular exercises will decrease subjective complaints and improve balance and vision during head movements in patients with vestibular hypofunction (Enticott et al, 2005; Herdman et al, 2003; Herdman et al, 1995; Horak et al, 1992; Krebs et al, 2003; Krebs et al, 1993; Szturm et al, 1994; Topuz et al, 2004; Yardley et al, 1998) . Theoretically, these exercises provide an error signal that induces compensation. To do this, the deficit cannot be fluctuating. That is, if this patient were having repeated episodes of vertigo such as in Ménière's disease, the nervous system would not know which problem to fix because the problem keeps changing rapidly. In this patient, however, the deficit is stable-a permanent decrease in vestibular function unilaterally -which is appropriate for vestibular rehabilitation.
SHOULD VESTIBULAR REHABILITATION START DURING THE ACUTE AND SUBACUTE PERIOD?
Starting vestibular exercises during the acute or subacute stage after onset can be beneficial to the patient. Two studies found that patients who started a vestibular rehabilitation program as early as 2 to 3 days after onset had better postural stability (Herdman et al, 1995) and less disequilibrium than patients who performed placebo exercises (Enticott et al, 2005; Herdman et al, 1995) . These differences were obvious after only 3 days of exercises (Herdman et al, 1995) . This does not mean that exercises initiated during the chronic stage after onset will not be beneficial. There appears to be no critical period during which exercises must be initiated; vestibular exercises are beneficial even for patients with chronic problems (Horak et al, 1992; Krebs et al, 1993; Szturm et al, 1994) . Furthermore, analysis of factors that might affect recovery has shown that time from onset does not affect potential recovery (Herdman et al, 2003) .
The value of initiating exercises early after onset includes decreasing the likelihood that the patient might fall and decreasing the patient's subjective complaints.
BEFORE THE EXERCISES START, WHAT ASSESSMENTS SHOULD BE PERFORMED BY THE PHYSICAL THERAPIST?
The physical therapy evaluation should be aimed at identifying the specific problems that patients with vestibular hypofunction often have ( Table 8-1) . Once the problems have been identified, the actual treatment plan is developed with an emphasis on the home exercise program. Reevaluation should occur midrehabilitation process and again at the end of the rehabilitation process. The referring physician therefore should be provided with objective assessment results that show whether or not progress has occurred.
152
Case 8-1 Part 2 Initial Physical Therapy Assessment
The patient rates his disequilibrium while sitting as 7.9/10 and while walking as 9.3/10 (10 is worst). He rates his visual blurring while sitting as 8.2/10 and while walking as 9.6/10. His balance confidence is poor; Activities-specific Balance Confidence Scale is 45%. His positive affect, negative affect score indicates both anxiety and depression. He is independent in all his basic activities of daily living (dressing, bathing, getting on and off a toilet, light housekeeping, preparing a simple meal) but has not returned to driving. He rates his disability as a 4/5 because he is on medical leave from his job. His preferred gait speed is slow for his age (2.5 feet per second; normal for his age is greater than 3.7 feet per second) and he is at risk for falling based on the Dynamic Gait Index score (16/24). Rating the increase in symptoms during head movement and measuring his visual acuity during head movements are deferred because he cannot tolerate repeated head movements.
KEY POINT:
A There seems to be no critical period during which vestibular exercises should be initiated. The benefit of starting early after onset, however, is the patient's improved balance while walking during that early stage.
WHAT ARE THE GOALS FOR PHYSICAL THERAPY FOR PATIENTS WITH VESTIBULAR HYPOFUNCTION?
The goals of physical therapy intervention are to (1) decrease the patient's disequilibrium (sense of being off balance) and oscillopsia (visual blurring during head movement); (2) improve the patient's functional balance, especially during ambulation; (3) decrease the patient's risk for falling; (4) improve the patient's ability to see clearly during head movement; (5) improve the patient's overall general physical condition and activity level; (6) enable the patient to return to a more normal level of participation in society; and (7) reduce the patient's social isolation. These goals should be directly linked to the outcome measures and to the specific exercises for the patient ( Table 8-2) .
WHAT EXERCISES ARE USED?
Three different types of exercises have been proposed as appropriate interventions for patients with vestibular hypofunction: vestibular ''adaptation'' exercises, substitution exercises, and habituation exercises. Each of these approaches is directed at specific patient problems and must be used correctly in order to be effective.
Vestibular adaptation exercises were developed based on the error signals (retinal slip) that induce changes in gain in the vestibular systems of healthy subjects (Gauthier and Robinson, 1975; Herdman et al, 2003; Herdman et al, 1995) . Results of several studies document that these exercises contribute significantly to the recovery of subjective complaints, postural stability, and visual acuity during head movement (Herdman et al, 2006; Herdman et al, 2003; Herdman et al, 1995) in patients with UVH and bilateral vestibular hypofunction (BVH). The specific exercises are all variations of the same theme: the patient is required to focus on a target while repeatedly moving the head either horizontally or vertically ( Table 8-3) . Each exercise is performed briefly and repeated 5 times per day. Over several sessions, head movement frequency and velocity can be increased as long as the patient can always keep the target in focus. More difficult variations of these exercises include moving the target and 153 the head in opposite directions, placing the target in the middle of a large distracting visual pattern (full field), and performing the exercises while standing on a compliant surface. The duration recommended for each exercise is based on the rationale that the nervous system needs exposure to the error signal in order to improve (Herdman et al, 2003; Herdman et al, 1995) . Substitution exercises are designed to foster the development of alternative strategies for the lost vestibular function. Typically, a specific strategy is not taught but rather the patient is given an exercise to perform in which the nervous system must solve a particular task, eg, how to keep one's balance in the dark or how to see clearly when shifting gaze between two targets (Table 8-4). As with the adaptation exercises, substitution exercises can be modified to become more difficult as a patient improves.
Habituation exercises are designed to reduce movement or position-induced symptoms (Smith Wheelock et al, 1991) . They are based on the premise that in order to decrease the symptom, one must systematically provoke the symptom. The provoking movements or positions used in the habituation treatment approach may be customized to the patient or may follow a standardized order of gradually increasing difficulty. In one habituation approach, during assessment, the patient performs 16 different head and/or body movements, rates the intensity of the provoked symptoms, and reports the duration of the movements and positions used and calculation of the motion sensitivity quotient (Table 8-5). The prescribed exercise program consists of having the patient perform two to three of the more mildly provoking movements and positions for only a few repetitions, with the rationale of only slightly increasing the symptoms. The motion sensitivity assessment has very good test-retest reliability (r = 0.96) and face validity (Akin and Davenport, 2003) . Other habituation approaches not using the motion sensitivity quotient have been shown to improve independence in activities of daily living in patients with chronic vestibular hypofunction (Cohen and Kimball, 2004) and reduce the patient's perception of handicap (Topuz et al, 2004) . Habituation exercises are not appropriate for patients with BVH. In contrast to patients with UVH, patients with BVH performing a program of habituation exercises have no significant improvement in disability, even after 3 months of exercises (Telian et al, 1991) .
Static balance exercises are those in which patients are instructed to stand as quietly as possible without losing their balance. Variations can include foot position, surface, and visual input, eg, practice standing with feet together with eyes open and then with eyes closed first on a firm surface like the floor and then on a pillow. In weight-shifting exercises, patients are required to shift their weight but do not actually walk, eg, standing and shifting their weight forward to step over a towel placed on the floor with one foot, and then shifting their weight backward and bringing the foot back to its original position.
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In gait exercises without additional head movement or cognitive tasks, patients practice walking with, for example, decreased base of support or on different surfaces.
Gait exercises with additional head movement and/or cognitive tasks require patients to practice walking while moving the head horizontally or vertically. A cognitive challenge may require patients to walk down the hall while looking to the right and left and counting backwards from 100 by threes out loud.
The exercise program should be customized to the patient. For example, during the acute stage after onset of UVH, the patient may be instructed to perform the X1 viewing paradigm exercise for 1 minute using only horizontal head movements. For balance exercises at that time, patients might be instructed to walk around their home without touching the furniture or walls. At a more advanced stage, they might perform the adaptation exercises moving the target and card in opposite directions while standing on a compliant surface. For balance exercises, they may practice walking, turning the head from side to side, and counting backwards from 100 by threes-all at the same time. For patients with BVH, some of the same exercises could be used but the level of difficulty will be lower ( Table 8-6) .
Physical therapy may include static and dynamic balance exercises and, again, should be linked to measures that identify problems in those areas, eg, losing balance while standing with eyes closed (in the dark), poor foot clearance while walking or stepping over an object, or difficulty going up curbs. The emphasis of the balance exercises should be on walking and should ultimately include items such as walking with head movement, walking and turning rapidly, walking on uneven surfaces and ramps, and an endurance exercise program of walking, preferably outdoors. Safety is a much greater concern in patients with BVH. The incidence of falls is significantly greater than for healthy individuals or for 155 KEY POINT:
A The incidence of falls is significantly higher in patients with bilateral vestibular hypofunction.
TABLE 8-3 Examples of Vestibular ''Adaptation'' Exercises
" X1 Viewing
Note: Both of the exercises described below are referred to as X1 viewing exercises because the required eye movement is as if the subject were looking through a nonmagnifying glass; eye and head movements are equal. For both, the target letter or number should be small enough that keeping it in focus during head movement will be a challenge; making the target too large makes the task easier. The exercises can be performed while sitting or standing. The advantage of performing these exercises while standing is that they also challenge the balance system.
Target at Distance
Tape a card with a single letter onto the wall at eye level while the patient is standing 6 to 10 feet in front of the wall.
Instructions to patient: Move your head from side to side while focusing on the letter. You should move your head as fast as you can as long as the letter stays in focus. Do this for 1 minute without stopping. Rest briefly.
Repeat using vertical head movements.
Target at Near
Instructions to patient: Hold a card with a single letter on it in your hand at arms' length in front of you.
Move your head back and forth, again keeping the letter in focus. You should move your head as fast as you can as long as the letter stays in focus. Do for 1 minute without stopping. Rest briefly.
Repeat the exercise but move your head up and down, keeping the letter in focus. 
WHY SHOULD PATIENTS RETURN TO THE PHYSICAL THERAPIST AT 6 MONTHS?
Patients who have responded to vestibular rehabilitation with improved function do not always sustain that improvement. Krebs and colleagues (2003) examined gait speed in patients with UVH and BVH at 1 year after a course of vestibular rehabilitation. They found that those patients who continued with their home exercise program were more likely to maintain the improvements gained through rehabilitation. The author's findings support this observation as well. With the hypothesis that only patients with BVH would need to continue with exercises in order to sustain improvement in dynamic visual acuity (DVA), seven of the experimental subjects with BVH were reassessed at 6.9 plus or minus 3.8 (mean ± SD) months after they were discharged from vestibular rehabilitation (range 3 to 13 months) and nine subjects with UVH were reassessed, all of whom had performed adaptation exercises, at a mean of 7.1 plus or minus 4.3 months after they were discharged from vestibular rehabilitation (range 3.5 to 18 months). Four of the subjects with BVH and seven of the subjects with UVH had sustained the improvement they obtained with vestibular exercises (mean change in DVA logarithm of the Minimum Angle of Resolution (logMAR) = -0.001 ± 0.024 and 0.004 ± 0.041 respectively). The other three subjects with BVH had a significant decline in DVA (mean change in DVA logMAR = 0.143 ± 0.040). Two subjects with UVH had a significant decline in DVA (mean change in DVA logMAR = 0.131 ± 0.064). These results suggest that some patients with UVH and BVH need to continue with the exercises in order to sustain improvement in DVA. One explanation for the difference between subjects may be the overall activity level of the subjects.
EVIDENCE THAT VESTIBULAR PHYSICAL THERAPY FACILITATES RECOVERY IN PEOPLE WITH VESTIBULAR HYPOFUNCTION

Concept 1
Specific vestibular exercises result in a decrease in symptoms and in improvement in postural stability in patients with chronic unilateral vestibular hypofunction. In a prospective, blinded, randomized 156 Place two letters (eg, X and Z) on the wall about 2 feet apart (place the two targets close enough together that when you are looking directly at one, you can see the other target out of the corner of your eye).
Look directly at the X, being sure that your head is lined up with the X (your nose points at the X).
Keep your head still and look at the Z with your eyes only. Then turn your head to the Z (eyes should move before your head moves). Keep the target in focus during the head movement.
Repeat in the opposite direction (eyes to X, then head to X).
Practice for 1 to 3 minutes, resting if necessary. This exercise can also be performed with two vertically placed targets. Vary the speed of the head movement but always keep the targets in focus.
" Remembered Targets
Look at the target directly in front of you.
Close your eyes and turn your head slightly, imagining that you are looking at the target.
Open your eyes and check to see if you have been able to keep your eyes on the target.
Repeat in the opposite direction. Be as accurate as possible.
Vary the speed of the head movement.
Practice for up to 3 minutes, resting if necessary.
" VESTIBULAR REHABILITATION controlled study, Horak and colleagues (1992) compared the effectiveness of vestibular rehabilitation (customized exercise programs consisting of gaze stability, habituation, and balance exercises) to general conditioning exercises and to the use of vestibular suppressant medications in patients with chronic vestibular dysfunction. Patients were randomly assigned to one of the groups and were followed for 6 weeks. Investigators found a significant decrease in dizziness only in the group of patients receiving vestibular rehabilitation. Similarly, only the vestibular exercise group had a signifi-cant improvement in postural stability as indicated by decreased anteriorposterior sway and increased single-leg stance time. It is understandable that the group receiving medications did not show improvement; meclizine is a vestibular suppressant.
In a randomized study, Szturm and colleagues (1994) compared the effectiveness of unsupervised exercises with vestibular rehabilitation supervised by physical therapists. In the unsupervised exercise group, exercise descriptions were given as a handout to patients, who were instructed to ''go home and do them.'' This group of patients was 157 These studies provide some support for the concept that simply providing patients with a list of what they could do to foster return to normal activities is not sufficient. For the most part, patients with vestibular hypofunction who end up in a neurologist's office are those patients who 158 
" VESTIBULAR REHABILITATION
have not recovered on their own. Typically, they have avoided activities that involve head movement because it increases their symptoms. They may be fearful of provoking another episode of vertigo, or they may be sedentary by habit or nature. Giving these patients a handout of exercises to perform will not overcome these barriers to recovery. Offering a patient a customized home exercise program appears more likely to result in reduced symptoms and improved independence in daily activities (Cohen and Kimball, 2003) .
Concept 2
Specific vestibular exercises result in a decrease in symptoms and improvement in postural stability in patients with chronic bilateral vestibular hypofunction. In a doubleblinded, randomized placebo-controlled study, Krebs and colleagues (1993) examined the effectiveness of vestibu-lar exercises on postural stability during functional activities for patients with chronic bilateral vestibular deficits. The authors found that those patients who performed customized vestibular and balance exercises had better stability while walking and during stair climbing than patients who performed isometric and conditioning exercises such as using an exercise bicycle. Furthermore, the patients who had vestibular rehabilitation were able to walk faster. In another prospective controlled study, Krebs and colleagues (2003) found that a trial of vestibular exercises resulted in increased gait speed of patients with BVH.
Concept 3
Specific vestibular exercises result in a decrease in symptoms and in improvement in postural stability in patients with acute unilateral vestibular hypofunction. Herdman 159 FIGURE 8-1 Comparison of the percent of patients in different age groups reporting falls. Significant differences were found between patients with unilateral vestibular hypofunction (UVH) aged less than 65 years compared with patients with UVH aged greater than 75 years (chi square = 4.4, P=.036) and between patients with bilateral vestibular hypofunction (BVH) aged less than 74 years and those aged 75 and older (chi square = 7.63, P<.006). The decrease in fall incidence in patients with BVH over the age of 75 years was related to the use of assistive devices and to decreased participation in activities. and colleagues (1995) conducted a prospective, double-blinded, randomized, placebo-controlled study that examined whether patients with acute unilateral vestibular loss following resection of acoustic neuroma would benefit from vestibular rehabilitation. The study compared the effect of vestibular adaptation exercises with exercises designed to be ''vestibular neutral'' (head still). Both groups were instructed in safe ambulation every day. Exercises were initiated on postoperative day 3 in both groups. The investigators found no difference in subjective complaints of vertigo between the groups over the course of the study. This was expected, because vertigo occurs as a result of the asymmetry in the tonic firing rate of the vestibular system and recovers spontaneously. A significant difference, however, was found in the complaints of disequilibrium by postoperative days 5 and 6. As a group, patients performing the vestibular adaptation exercises had significantly less disequilibrium than did patients in the control group. Differences between the groups were also noted for gait pattern, especially with horizontal head movement. All of the control subjects had increased ataxia or developed some ataxia when asked to turn their head while walking. In contrast, only 50% of the vestibular exercise group showed this gait disturbance. This resulted in the patients in the vestibular exercise group being safer while walking than the patients in the control group at the time they were discharged home.
In a prospective, randomized study, Enticott and colleagues (2005) examined the effectiveness of gaze-stabilization exercises performed beginning 3 days after surgery on reducing the patients' perception of dizziness and imbalance. The investigators examined a cohort of 65 patients (30 exercise patients, 27 control patients, and 8 balance exercises only). The main finding was that those who performed vestibular exercises experienced less dizziness, based on the scores of the Dizziness Handicap Inventory.
Concept 4
Specific vestibular exercises result in an improvement in vision during head movement in patients with chronic unilateral vestibular hypofunction. A recent prospective, double-blinded, randomized, placebocontrolled study has been conducted to determine the effect of vestibular exercises on the recovery of visual acuity during head movement in patients with UVH (Herdman et al, 2003) . This question is of particular interest because patients with vestibular loss complain of visual blurring during head movement and report having difficulty driving because they cannot see clearly while in a moving car. This limitation is not only a safety issue but also affects the ability of the patient to return to work. One group (13 patients) performed vestibular exercises designed to enhance the vestibuloocular reflex, and the other (8 patients) performed placebo exercises. Measurements of visual acuity during predictable and unpredictable head movements were made weekly, using a computerized test. As a group, patients who performed vestibular exercises showed a significant improvement in visual acuity during predictable (P=.00001) and unpredictable (P<.0001) head movements, while those performing placebo exercises did not (P=.07). Based on stepwise regression analysis, the leading factor contributing to improvement was vestibular exercises. Other factors examined included age, time from onset, initial DVA, oscillopsia, and duration of treatment. The investigators concluded that the use of vestibular adaptation exercises is the main factor involved in recovery of visual acuity during predictable and unpredictable head movements in patients with UVH.
Concept 5
Is there value in unsupervised exercises versus no exercises? Yardley and colleagues (1998) reported on a comparison of customized home exercise programs based on habituation exercises with a control group who performed no exercises. In that prospective study, patients with dizziness from a variety of causes (including nonvestibular) were randomly assigned to one of the two groups. Outcome measures included scores of symptom severity, anxiety, provocative movements, and the sharpened Romberg test. The results showed that significantly greater improvement occurred in the patients who were on the vestibular habituation exercise program than those performing no exercises. Vestibular exercises, even when unsupervised, thus appear to be beneficial.
WHY DON'T ALL PATIENTS IMPROVE?
Although evidence strongly indicates that treatment of patients with vestibular hypofunction results in improved function, several studies on treatment of patients with vestibular hypofunction clearly show that some patients do not improve (Brown et al, 2001; El-Kashlan et al, 1998; Hall et al, 2004; Herdman et al, 2003; Krebs et al, 2003; Topuz et al, 2004) . Between 10% and 30% of subjects with UVH do not improve, depending on what outcome measure is used, (Hall et al, 2004; Herdman et al, 2003) . Of patients with BVH, outcome is worse, with between 25% and 66% of patients failing to show improvement (Brown et al, 2001; S. J. H., unpublished data 2005) . Identifying and assessing these nonresponding patients is extremely important because clinicians are obligated to identify these patients, seek the reasons for poor outcome, and attempt to find other methods to reverse the poor outcome.
FACTORS THAT
AFFECT RECOVERY Some factors that may affect treatment outcome are related directly to the individual patient. For example, Yardley and colleagues (1992) found that negative mood, rather than true depression, was a factor contributing to selfperceived handicap in patients with dizziness. Although no direct association may exist between vestibular deficits and depression, the presence of depression can have a serious impact on the potential for recovery. Krebs and colleagues (2003) noted that some patients with vestibular hypofunction developed depression, which prevented participation in vestibular rehabilitation. Those studies examining the effect of specific comorbidities on outcome in patients with vestibulopathy have shown that for some comorbidities (eg, migraine), patients have an equivalent improvement in physical activities, but have greater perceived handicap than those patients without the comorbidity (Whitney et al, 2000b; Wrisley et al, 2004; Wrisley et al, 2002) . Similar findings have been reported by Betchen and colleagues (2003) , who found that persistent headache in patients after resection of acoustic neuroma lowered quality of life and affected return to work. Patients with multiple comorbidities do not show as great an improvement as those with only one other comorbidity (Bittar et al, 2002) .
Perhaps unexpectedly, results from many studies have identified the fact that age is not a factor in achieving improvement in subjective complaints, visual acuity during head movement, gait speed, and fall risk in patients following a course of vestibular exercises (Cohen and Kimball, 2004; Herdman et al, 2003; Humphriss et al, 2003; Telian et al, 1990; Whitney et al, 2002) . Additionally, time from onset is probably not a factor. Less is known about the role of gender in recovery. Among
KEY POINT:
A Age is not a factor in recovery. The patient performed adaptation exercises as a home exercise program and was seen once a week in the clinic to review his progress and increase the challenge of those exercises. At the end of this patient's course of treatment he had made significant changes and had returned to work full-time.
He rated his disability as a 1/5, indicating that his symptoms were still bothersome but did not interfere with work or outside activities.
Comment. Figures 8-2 to 8-4 demonstrate that major improvement had occurred with only 5 weeks of rehabilitation. The course of exercises was continued beyond 5 weeks because of the significant effect that anxiety had on this patient's confidence and readiness to return to work. For most patients it is not necessary to continue beyond 5 weeks. head movement over the course of rehabilitation. Visual acuity during head movement was measured using a computerized system that was set so the letter to be identified appeared on a screen only when the patient's head was moving between 120 degrees per second and 180 degrees per second. The data shown here are for head movements toward the affected side. The red line indicates normal dynamic visual acuity (DVA) for his age. Notice that he achieved and maintained normal visual acuity for head movements toward the side of the vestibular hypofunction after 3 weeks of performing vestibular exercises. This recovery has been shown to be related to the performance of these exercises rather than to time alone.
FIGURE 8-2
The patient's rating of his subjective complaints of oscillopsia (oVAS) and of disequilibrium (dVAS), as rated on a 10-cm visual analog scale, is shown over the 9 weeks of this patient's therapy. The initial evaluation was made before the initiation of exercises (pwk1-pre-tx = week 1 of therapy before treatment). Note that by week 5 he had shown maximal improvement. worse disability scores than female patients (Shepard et al, 1993) .
Although the factors that affect the final levels of recovery in patients with vestibular hypofunction are not completely understood, sufficient informa-tion is available to piece together some expectations for recovery ( Table 8-7) . Patients who are unable to achieve these results need to be evaluated carefully to identify the underlying problems that impede recovery. Important retrospective study because it identifies that not all patients with bilateral vestibular hypofunction benefit from exercises. In general, patients remained at risk for falling although their balance was improved. One of few studies to examine activity level and return to work. This retrospective case review of 81 subjects who were at least 3 years postsurgical resection of acoustic neuroma found that 68% of subjects were walking independently by 1 week after surgery and that the majority (87%) returned to their preoperative occupations. One of very few articles to examine gender as a factor in recovery. Compared with the preoperative assessment, at the 3-month postoperative evaluation assessment period, males reported either worsening or unchanged perception of handicap while females reported that disability was unchanged or improved at 3-months postsurgery. This gender difference disappeared by the 12-month assessment. Important study demonstrating that patients performing vestibular exercises had improved stability and increased speed while walking and improved stair climbing compared with a placebo control exercise group. Exercises were performed at home and once per week under supervision in the clinic for only 8 weeks. Prospective observational study on the effectiveness of habituation and balance and gait exercises on disability, subjective complaints, and static balance. Important finding was that age was not a factor in who benefited from exercises. Descriptive study of effects of habituation exercises on perception of dizziness and in patients with chronic movement-provoked dizziness and imbalance.
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